Figure 1.
Representative AFM images at different ionic strengths: The top panels are amplitude images obtained upon aggregation of WT-aS in 10 mM Tris buffer with 0 mM NaCl (A), 5 mM NaCl (B), 25 mM NaCl (C), 50 mM NaCl (D), 100 mM NaCl (E) and PBS buffer* (137 mM NaCl, 3mM KCl and 10 mM phosphate) (F), at 37 C with constant shaking at 1000 rpm. Insets are contrast enhanced for clarity. Scale bars are 10 µm. Panels B and C contain both wide and thin fibrils while panels D, E and F contain only thin fibrils (⇠30-40 nm wide). Fibrils heights and widths were obtained from AFM height images. Note that the reported fibril widths are actually convolutions of the actual fibril widths and the AFM tip width. As this effect is not present in the height measurement, and we assume the high-salt fibrils are as high as they are wide, we estimate that approximately 30 nm of the reported widths is due to the AFM tip width. Hence, the actual width of no-salt fibrils would be ⇠50 nm, equal to the length of an extended aS molecule. Therefore the AFM data is consistent with a parallel and extended orientation of aS molecules in low-salt fibrils. 
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Generalization of the spectral assignment based on calculations: are the modes present in the aS-like structures generally found in in-register fibrillar structures?
To study whether it is a general phenomenon that for amyloid fibrils (I) a high frequency peak appears when they are composed of hydrogen-bonded b -sheets that are closely packed, and that (II) a low-frequency shoulder appears when they are composed of hydrogen-bonded b -sheets stacked in a parallel fashion (in the direction perpendicular to the fibril direction), we investigate the influence of the orientation, distance and number of stacked hydrogen-bonded b -sheets on the calculated spectra of fibrils formed by three model hexapeptides: GGVVIA, NNQQNY and SNQNNF (see Figure S6B-D) . The low-frequency shoulder (⇠1617 cm 1 ) is indeed only present in fibrils with a parallel intermolecular b -sheet orientation, whilst the high-frequency peak (⇠1683 cm 1 ) seems to be determined mainly by the number of stacked hydrogen-bonded b -sheets and their distance (see Figure S7) , whilst being insensitive to whether the hydrogen-bonded b -sheets are parallel or antiparallel with respect to each other (the hydrogen-bonded b -sheets are stacked in a parallel fashion in SNQNNF, while they have an antiparallel orientation in GGVVIA and NNQQNY). This result is similar to what we find for the in silico constructed aS-like structures (see Figure S3B) . The dependency on the number of stacked b -sheets and the intersheet-distance of the high-frequency peak can be understood by inspection of the phase of the associated ⇠1685 cm 1 mode of e.g. GGVVIA (see Figure S6E ): the amide-groups oscillate in phase with their neighbors in the neighboring hydrogen-bonded b -sheets. This is in contrast to most other normal modes with significant intensity, in which amide groups oscillate mainly in phase with their neighbors in the same hydrogen-bonded b -sheet (see e.g. Figure S6F ). For all hexamers studied here, the modes around 1620 cm 1 increase in frequency with decreasing inter-b -sheet distance and with an increasing number of intermolecular b -sheets, in line with previous work 4 . The calculation results presented here are performed on VEALYL structures modified to have a similar packing as the aS-like structures presented in Figure 4 , in order to have the fairest comparison between antiparallel and parallel (i.e. in-register) intermolecular b -sheets; the X-ray crystal structure of VEALYL (PDB entry 2OMQ 6 ) actually has every odd protofibril displaced by 10Å in the b -strand direction, which does not significantly change the calculated normal modes -still all low-frequency modes of significant intensity lie along the fibril axis, while the high-frequency modes lie along the b -strands. . 2D-IR spectra of aS fibrils aggregated in the presence of only 10 mM phosphate and 10 mM Tris (A), after which 150 mM NaCl was added to the fibril solution (B), with the corresponding diagonal slices (C) and FTIR spectra (D). The contour lines are (like in all 2DIR spectra in this article) positioned at the 60th, 48th, 32th, 24th, 16th, 8th, 4th, 2nd, 1.5th and 1.1th division of the maximum and minimum.
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